Abstract: Reduced physical activity in pregnancy is often associated with a progressive increase of chronic metabolic disease and to an enhanced risk for the child. The majority of women are less physically active during pregnancy, despite the motivation to improve their health, quality of life, and fitness. Education on the benefits of regular physical activity in pregnancy is determinant as suggested by obstetricians and gynecologists. The specific programs need to be supported by specialists in Sports Medicine. Counseling and support by nurses can also be helpful in encouraging women to maintain a sufficient level of physical activity during pregnancy or to modify their lifestyle, adapting the single models and specific physical activity programs to their needs.
Introduction
Pregnancy is a physiological condition for women during which the percentage of physical activity (PA) decreases. In this period, lifestyle generally changes and often tends to modify over time [1] . The progressive accumulation of chronic metabolic diseases is therefore commonly inevitable. The eventual onset of this situation is related to maternal and fetal risks. Literature reports how PA has been a topic of considerable research and attention in pregnancy [2] , and evidence of the importance of PA for health promotion is highlighted. An appropriate level of PA or an exercise program during pregnancy is highly desirable. The choice to continue and to maintain health is a recent field of research in the area of maternal and child health [3] , and pregnant women can be engaged in different levels of PA on the basis of their clinical conditions. The present brief report is intended to summarize the principal voices of the literature in order to verify any eventual discrepancies among the clinical indications supporting PA in pregnancy, particularly in the case of contraindications. A structured program with specific professional team figures such as sports medicine specialists and clinical exercise physiologists has recently become popular, and its application is increasing. The competence of these professional figures in this specific field and the potentially wide application of the program merit being divulged.
Evidence of the Literature in Supporting Physical Activity and Exercise in Pregnancy
This brief investigation was conducted by typing the principal key words such as pregnancy, physical activity, women's health, pregnancy weight gain, birth weight, obesity prevention, and nutritional intervention into PubMed, Google Scholar, Scopus, and Web of Science. The search included papers written between 2000 and 2017. Reviews and original articles addressing PA and exercise in pregnancy were considered. The results obtained showed evidence of the attention to PA in pregnancy. It emerged that women need to be motivated to change behavior-for example, by quitting smoking and improving nutrition. Pregnancy can be an opportunity for new patterns of behavior to be established to improve both maternal and fetal health.
A moderate level of PA is recommended by The American College of Obstetricians and Gynecologists and by the United States Department of Health and Human Services (ACOG/DHHS) [4] . In addition, the American College of Sports Medicine (ACSM) recommends pregnant women engage in at least 150 min of moderate-intensity physical activity weekly throughout pregnancy [5] . A normal level of PA is recommended during the postpartum period.
Most of the studies focused on aerobic exercise at moderate intensity (range 3-6 metabolic equivalents, METs) [6] . Fast walking, cycling, and some other leisure activities can reach this intensity [7] . In clinical practice, the amount of PA is easily established by using the 6-min walk test performed in association with the CR10 effort scale to estimate maximum perceived effort. This model for personalizing the amount of exercise prescribed has been proposed recently and tested in other clinical conditions such as cancer or chronic metabolic diseases [8] . Heart rate at the end of the test can be accepted as an adequate level of moderate intensity effort. Current guidelines define the length of time for the exercise proposed in greater detail.
A brief 10-to-15 min warm-up at lower intensity before aerobic exercise and a similar cool-down period at the end of the targeted aerobic activity is often suggested [5] .
Regarding aerobic exercise, 35-90 min three-to-four times per week during pregnancy is considered safe and suggested for normal-weight women [9] .
PA contributes to weight management in pregnancy and helps maintain body mass index (BMI) value at low risk level for the specific condition of pregnancy [10] . Aerobic exercise in overweight and obese pregnant women has been demonstrated to be associated with a significant prevention of gestational diabetes and a potential decrease in the rates of mellitus pre-eclampsia [11] .
Therefore, in overweight and obese pregnant women, aerobic exercise for about 30-60 min three-to-seven times per week is suggested and PA should be encouraged [12] . PA also appears to be indicated for reducing the risk of premature birth. Particularly in antenatal intervention, a study recommends adequate lifestyles to reduce excess weight [13] .
Few authors have investigated the safety and efficacy of strength training during pregnancy [14, 15] . The Canadian guidelines suggest using lighter weights and more repetition, not lifting while lying flat on one's back, and avoiding the Valsalva maneuver [16] . However, considering the potential health-related benefits of strength training during pregnancy, further studies are required to identify the best model of exercise prescription in terms of volume and intensity.
In conclusion, the current literature can be divided into two different groups, according to the ACSM recommendations and the ACOG:
Pregnant women who can be encouraged to practice PA for their own well-being and that of their child [17] ; 2.
Physically active women who can continue or increase their PA [18] .
The real problem is that some women-especially those from social contexts with a low income and for whom the idea of practicing PA during pregnancy is not widely shared-contribute to maintaining physical activity at a low level. A definition of a dedicated program for an "in and out of hospital" context is relevant.
Physical Activity: Definition and Implementations in Pregnancy
PA is defined as any bodily movement produced by skeletal muscles that requires energy expenditure [19] . It is important to clarify that the PA model has different implications with respect to sports activity where competition, performance, and the optimization of athletic movement are the main characteristics.
The PA concept generally includes leisure, occupational, and domestic activities [20] , as well as structured PA at major intensity. Despite the distinction of low intensity with respect to moderate-level PA, it is important to prepare a complete exercise program with the basic amount of PA necessary for reaching fitness level before starting with a specific program. This is essential, especially in pregnancy.
All daily basic PA produces energy expenditure. It is normally expressed in METs (metabolic equivalents) and is generally investigated on the basis of a simple questionnaire that refers to the well-known scale of correspondence between PA and energy expenditure [21] . The intensity of spontaneous daily PA is restricted in the range <2 METs. On the contrary, structured exercise corresponds to additional energy expenditure for each person. It is expressed in kcal per time unit and includes some elements in which all the structured physical movements are conceived to improve and maintain training which is fundamental.
A correct investigation of the two types of PA is the first step in planning a personalized model-especially for pregnant women. The current international guidelines do not completely adhere to this, particularly regarding the estimate of spontaneous daily PA that is often forgotten or neglected in the first analysis.
There is in fact some evidence as well as widespread general indications, supported, for example, by Canadian and American recommendations, that highlight the thesis that all pregnant women should engaged in PA throughout their pregnancy [22, 23] . In the absence of critical clinical conditions such as the recurrence of bleeding, anemia, severe hypertension, rupture of membranes or evidence of cardiovascular disease, pregnant women should begin or maintain adequate PA throughout pregnancy [24] and continue it during the post-partum phase. Some general recommendations also include the importance of maintaining sufficient hydration, avoiding becoming overheated, and exercising in erect or supine positions after the first trimester, in order to contrast supine hypotension [25] . Some studies have also demonstrated that pregnant women have less nausea, fatigue, stress, and obesity [26] when following a prescribed exercise program.
Therefore, a personalized program with specific exercises appears to be important. However, from our research into the recent literature, no specific data on dedicated programs, with details of the competence of single professional figures involved, is available.
A model could be proposed, created by a first approach consisting of an interview regarding the lifestyle and habits of the pregnant women. In this phase, counseling by nursing staff would be valuable in order to verify the women's basic level of PA prior to pregnancy. Following this, the specific PA program should include consultation with the physician to rule out any eventual co-morbidities potentially limiting adherence to the program. The women should also undergo non-invasive evaluation of myocardial function by echocardiographic examination and Electrocardiographic exam (ECG).
As reported in the literature, in order to personalize the rate, intensity, and time of the aerobic exercises to be prescribed, the 6-min walk test is ideal. This is a simple test which is widely recognized to give sufficient information on the behavior of blood pressure and heart rate, corresponding to the moderate level of PA and effort tolerance. These data are essential for exercise prescription.
Nutritional counseling to investigate the quantity, quality, and daily distribution of food intake could be proposed for all pregnant women and not exclusively for obese or overweight women.
In our opinion, these are the basic parameters for sports medicine specialists planning exercise programs for pregnant women.
To Engage and Support Pregnant Women in Physical Activity in Different Conditions
The first step is to identify those subjects for whom following a program for the correct application of PA in pregnancy could be suggested. It is important to clarify that some common misconceptions about the amount and type of PA associated with improved perinatal outcomes are diffuse. There is some evidence that supports the positive role of PA in pregnancy. However, other evidence highlights the negative aspects due to bad positions that suggest a potential negative impact on breast milk production or infant growth [27] . A specific and personalized program needs to be proposed for women with uncomplicated pregnancies, taking the stage of pregnancy into consideration. The definition of "moderate-intensity physical activity" is in fact related to effort sufficient to raise heart and respiratory rates, while the ability to speak in short sentences remains [28] .
Highly trained women often continue to exercise during pregnancy, but there is scarce specific information available to guide them. Evidence focusing on those who perform regular vigorous exercise suggests that this activity is helpful in preventing several symptoms in pregnancy, with little to no evidence of harm [29] . In women with gestational diabetes, particularly overweight and obese women, vigorous intense exercise during pregnancy has been seen to reduce excessive gestational weight gain [30] . However, transient fetal heart rate decelerations as well as altered uterine blood flow immediately after strenuous exercise-which raises concerns of reduced blood flow to the uterus-have been described [18] . It is therefore necessary to evaluate the fitness level of pregnant women before they engage in an exercise program [31] . During training, it is important for them to avoid exercising under the following contraindications:
1.
Supine position after the first trimester 2.
Prolonged standing position 3.
High risk of contact PA, falling, or abdominal risk trauma 4.
Altitudes over 5250 feet [32] 5.
Scuba diving 6.
Vaginal bleeding 7. Dizziness 8.
Calf pain or swelling 9.
Chest pain 10. Decreased fetal movement 11. Leakage of amniotic fluid 12. Dyspnea prior to physical activity Although PA in pregnancy may be intuitive, few women are regularly engaged in a planned and personalized program, with the associated effective decrease in weight gain, risk of macrosomia, and general maternal and fetal cardiovascular risk. Only tailored exercise achieves the exercise goals.
These conditions do not exclude the potentially positive role of a specific PA session with indications for reducing back pain. In pregnancy, the locomotor system tends to adapt progressively to new biomechanical situations as a consequence of the increase in body weight that contributes to changing the musculoskeletal constraints of the column. The pelvis tilt is in anteversion with associated moving forward of the center of the abdomen, the lumbar section is positioned as lumbar hyperlordosis. Posture and balance stimulating proprioception is fundamental for reducing back pain. See comment in PubMed Commons below [33] .
Finally, nutritional aspects cannot be separated from PA indications for pregnancy. There is a strong relation between PA and nutrition in terms of weight gain, but also with eventual nutritional imbalance. Particularly the latter has to be considered, in terms of relative contraindications that can induce severe anemia or extreme weight loss. Some general suggestions regarding nutritional habits are available for preventing the onset of chronic metabolic diseases such as diabetes. When a pregnant woman practices PA her diet needs to be increased by at least 300 kcal/day mean value. In this context a specific professional figure is fundamental for planning her PA program.
Discussion and Conclusions
The first approach is to identify prejudice and unmask erroneous opinions in this field. Consultation by an obstetrician/gynecologist can increase the possibility of selecting subjects who can follow this program and share the culture of PA in pregnancy [34] . Counselling by nurses represents a first step, after which specialist medical expertise can personalize the indications. The role of nurses is useful in identifying pregnant women able to adhere to the PA program as well as in preventing the decrease of PA in pregnant women [35] . The specific competence of the sports medicine specialist, the physician, the clinical exercise physiologist, and the nutritionist can be helpful in setting the appropriate intensity of exercise.
A periodical follow-up for reassessing the level of physical activity appears to be fundamental [36] . In the majority of cases, the physiotherapist is involved in the modifications of the PA program in terms of intensity of the exercise model and in order to prevent or treat any low back pain [37] that occurs due to the progressive increase in weight throughout pregnancy.
However, the role of other professional figures such as the clinical exercise physiologist-dedicated to physical training-could be proposed for implementing the level of PA with respect to the stage of pregnancy. There is no evidence of this specific subject in the literature.
Nutritional counseling aimed at correcting unhealthy eating habits can be suggested. In addition, dietitians can also be helpful in prescribing a diet or suggesting alternative life-styles and habits [7] . Physicians specialized in sports medicine are actually considered the major experts in planning individually prescribed exercises for moderate intensity programs. However, insufficient data on this subject are reported in literature-especially in the context of sports medicine.
In recent literature, a new culture towards promoting PA in pregnancy appears to be emerging. Effective specialist team-work, reducing women's prejudices, and promoting PA has not yet been structured. Intervention is necessary throughout pregnancy as well as during the postpartum period. Diffusion of the results of research by various professional figures into the physiology of PA in pregnancy is called for.
Although the healthcare team involved in PA intervention for pregnant women is composed of various specialists, it is vital for researchers to continue to work and study in the field of physical activity. Their contributions will be determinant for optimizing programs for the future, and will support the primary and secondary prevention of chronic metabolic diseases among pregnant women.
